383 Purpose: To examine the 1-year prevalence and risk of emergency department (ED) use and ambulatory care-sensitive (ACS) ED use by nursing home (NH) residents with different levels of severity of cognitive impairment (CI). Design and Methods: We used multinomial logistic regression to estimate the effect of CI severity on the odds of any ED visit and any ACS ED visit in a 2006 national random sample of NH residents, controlling for predisposing, enabling, and need characteristics. Results: Of 132,753 NH residents, 62% had at least one ED visit and approximately 24% had at least one ACS ED visit in 2006. The probability of any ED visit or any ACS ED visit varied with the severity of resident CI. Residents with mild CI had up to15% higher odds of any ED or any ACS ED visit and those with more moderate CI had 9% higher odds of an ACS ED visit compared with those without CI. The probability of any ED visit was negatively associated with advanced dementia (adjusted odds ratio = 0.60; 95% CI = 0.55-0.65). Implications: Earlier identification of persons with mild CI may facilitate patient, family, and staff education, as well as advanced care planning to reduce ACS ED visits. Both ACS ED use and hospitalizations, adjusted for case mix, should be used as quality indicators to help ensure greater accountability for high-quality NH care and more appropriate utilization of ED resources.
decline, as well as iatrogenic complications, including delirium, falls, incontinence, nosocomial infections, adverse drug events, and death (Ouslander, Weinberg, & Phillips, 2000; Pedone et al., 2005) .
Several studies suggest that acute care utilization by NH residents is frequent and often preventable (Grabowski, Steward, Broderick, & Coots, 2008; Gruneir et al., 2010; Ouslander et al., 2010) . The majority of this literature, however, has focused primarily on hospitalizations of NH residents in general and not the cognitively impaired population in particular. There has been limited study of emergency department (ED) use by the cognitively impaired, even though nearly two-thirds of NH residents cared for in the ED have CI (Ackerman, Kemle, Vogel, & Griffin, 1998; Saliba et al., 2000) . When residents with CI are hospitalized, it is often a result of what has been come to be termed as an ambulatory care-sensitive (ACS) condition (e.g., gastroenteritis, kidney/urinary tract infection, heart failure, and pneumonia; Becker, Boaz, Andel, Gum, & Papadopoulos, 2010; Carter, 2003) . Although some ED and hospital visits are inevitable and appropriate when an acute illness develops, ACS conditions were developed and have been tested as objective, valid, and reliable measures of potentially preventable health conditions. The assumption made is that if these conditions are managed with timely and effective primary care that some proportion of the ED visits and hospitalizations may be prevented (Agency for Health Care Research and Quality [AHRQ], 2001; Carter, Datti, & Winters, 2006; Grabowski, O'Malley, & Barhydt, 2007; Gruneir et al., 2010) .
There is growing interest, both conceptually and empirically, in using these ACS measures as one indicator of health care quality among NH residents Carter et al., 2006; Grabowski et al., 2007; Intrator, Zinn, & Mor, 2004) . ED visits by NH residents represent an important source of hospital admissions among this population, with as many as 81% of all ED visits resulting in a hospital stay (Saliba et al., 2000) . Differentiating ACS-related visits from "any cause" ED visits may be helpful in better understanding the factors contributing to potentially avoidable acute care utilization among cognitively impaired NH residents (Carter et al., 2006) .
The purpose of this study was to examine factors associated with ED utilization by NH residents with different levels of severity of CI. Specifically, the study examined: (a) the prevalence of CI in NH residents who were sent to the ED and (b) the factors related to any ED visit and any ACS ED visit by NH residents with varying degrees of CI. The study used 2006 national NH resident assessment data and Medicare claims data to conduct logistic regressions of NH residents who had ED visits. Guided by Andersen's behavioral model of health service use (Andersen, 2008) , we hypothesized that ED visits and potentially preventable ED visits by NH residents would be associated with certain predisposing, enabling, and need characteristics and that the risks would vary by severity of CI. All prior studies of hospitalization of NH residents have used CI as a dichotomized predictor variable and found that it is usually associated with a lower risk of hospitalization (Fried & Mor, 1997) . This is the first study to examine severity of CI as a risk factor for NH resident ED utilization.
Methods
To address the study aims, we conducted an analysis of Centers for Medicare and Medicaid Services (CMS) administrative claims and NH resident assessment data. The analysis used a crosssectional design.
Data Sources
The 2006 CMS Beneficiary Summary File, which contains demographic and enrollment information for each Medicare beneficiary in a calendar year, was linked to the NH resident assessment data from the 2006 Minimum Data Set (MDS) file in order to identify a cohort of NH residents during the study year. The MDS is a federally mandated comprehensive, standardized clinical assessment instrument that must be completed within 2 weeks of admission to a nursing facility. These assessments are updated quarterly, annually, upon readmission to the facility, and when there is a significant change in the resident's status (Hawes et al., 1995) . Beneficiaries identified in the above MDS file were then matched to their inpatient and outpatient claims from the 2006 Medical Provider Analysis and Review File and Outpatient Standard Analytic Files, respectively.
Study Sample
The above data set received from CMS included a 5% random national sample of Medicare beneficiaries residing in nursing facilities with an MDS assessment between January 1 and December 31, 2006 (n = 155,720) . Of the total sample, 22,967 (14.7%) were excluded because they had missing MDS data related to CI or other predictors. Thus, the final study sample included 132,753 Medicare beneficiaries, of whom 76,618 had CI.
Outcome Measures
The two main distinct outcomes of interest were any ED visit and any ACS ED visit.
Any ED Visit.-Inpatient and outpatient Medicare claims data were used to identify residents with any ED visit (yes/no), which was defined as any transfer to the ED for any cause that either resulted in hospital admission or return to the NH without hospitalization. For those patients who had an ED visit, the MDS assessment with nonmissing CI data closest to the ED visit was used. For residents without an ED visit, we selected the first MDS assessment in 2006 with non-missing CI data. Because the majority of the assessment data occurred in the first or second quarter of the study year 2006 (due to the timing of the annual/quarterly assessments), this approach minimized the amount of variance between the date of ED use and CI data.
Any ACS ED Visit.-The any ACS ED visit variable is a subset of any ED visit and was defined as any ED visit (with or without hospitalization) for an ACS condition. Commonly used ACS conditions were defined by the International Classification of Diseases, Clinical Modification (ICD-9-CM) diagnostic codes developed by AHRQ (2001) from the inpatient and outpatient claims files (see Supplementary Material for the list of ACS conditions). A dichotomous variable for any ACS ED visit (coded 1 = yes ACS ED visit; 0 = no ACS ED visit) was created and using up to four ICD-9 diagnostic codes to identify any ACS condition present for the ED/hospital claim.
Predictor Variables
Consistent with the Andersen Behavioral Model, we aimed to understand cognitively impaired NH residents' predisposition to use ED services, factors which enable or impede their use, and factors that drive their need for ED care by examining several predictor variables from the MDS a priori based on the empirical literature and expert opinion (Carter & Porell, 2003; Gruneir et al., 2007; Intrator et al., 2004; . All independent variables were selected from the MDS assessment immediately prior to the ED visit.
Predisposing Characteristics.-We selected the predisposing characteristics of sex, race/ethnicity, age group, marital status, and educational level as factors that influence the predisposition or likelihood of seeking health care. Evidence suggests that male sex, African American race/ethnicity, and advanced age are risk factors for acute care utilization in NH residents (Gruneir, Miller, Feng, Intrator, & Mor, 2008; , whereas marital status and education are commonly used control variables in studies with persons with CI (Wu, Lan, Chen, Chiu, & Lan, 2011 Reuben et al., 1999) or access to care and conflicting financial incentives that exist between Medicare and Medicaid (e.g., dual eligible; Grabowski et al., 2007) . Similarly, any use of special services such as hospice and dementia SCUs have well-documented effects on reducing the risk of ED/hospital visits (Gruneir, Miller, Intrator, & Mor, 2007; Shega, Hougham, Stocking, Cox-Hayley, & Sachs, 2008) .
Need Factors.-CI was the primary need variable of interest in this study. To identify the severity of CI, we used the MDS Cognition Scale (MDS-COGS), which uses a summative (vs hierarchical) rating of CI. It has been found to be more sensitive for capturing levels of severity of CI than the Cognitive Performance Scale (CPS), another widely used MDS cognitive measure (Hartmaier, Sloane, Guess, & Koch, 1994) . The MDS-COGS is an 11-point scale that ranges from 0 = cognitively intact to 10 = very severe impairment. This instrument has been purported to be more continuous, more intuitive, easier to compute, and better at discriminating among the severely impaired than the CPS (Gruber-Baldini, Zimmerman, Mortimore, Hartmaier et al., 1994) . Due to a significant nonlinear association between the MDS-COGS and ED use without hospitalization (quadratic p value < .0001), we created a dummy variable for each of the 11 points on the scale. Residents with no impairment were the omitted variable, and then dichotomous variables for each level of CI were included in the models (scores 1-10).
We conducted a sensitivity analysis comparing the populations of residents with MDS-COGS scores of 0 and 1, and findings confirmed that, across almost all predictors in the model, residents without any CI and those with mild CI were two distinct populations. Almost all predictors had all p values at least <.003, with the following few exceptions: males (p = .0082), chronic obstructive pulmonary disease (COPD) (p = .27), cardiovascular disease (p = .41), pain (p = .012), and catheter use (p = .059). Based on this information, we concluded that there is a significant difference between residents with a score of 1 and score of 0.
In addition to severity of CI, we selected common MDS need factors from the literature considered to be potential causes of ED use (Carter & Porell, 2003; Grabowski et al., 2008; Gruneir et al., 2007) . Such need factors included resident diagnoses (e.g., diabetes, cardiovascular disease, heart failure, and emphysema/COPD) and other conditions such as hip fracture, depression, serious persistent mental illness, history of fall in the past 30 days, pain, and level of activity of daily living (ADL) impairment (mild = 0-7, moderate = 8-14, severe = 15-20). The Changes in Health, EndStage Disease and Symptoms and Signs scale (mild = 0, moderate = 1-3, severe = 4-5) was categorically used as a summary case-mix control and is a commonly accepted MDS composite measure of clinical instability that predicts adverse outcomes including mortality among NH residents (Hirdes, Frijters, & Teare, 2003) . The model also included MDS factors regarding resident treatments and preferences including the presence of a do not resuscitate order, feeding tube, or any urinary catheter use, as well as whether the resident received any new medications or psychotropic medications (e.g., antipsychotic or hypnotic). All these measures were coded as dummy variables (1 = yes and 0 = no).
Analytical Model
Descriptive statistics were used to describe the sample of NH residents with different levels of severity of CI who had any ED visit and any ACS ED visit. We used SAS 9.1 to conduct separate logistic regressions to estimate the effect of severity of CI on any ED visit and on any ACS ED visit, controlling for predisposing, enabling, and need characteristics.
The final model results are presented as adjusted odds ratios (AORs) with 95% confidence intervals, and we show the maximum likelihood estimates, standard errors, and Wald (df) statistics for each of the two outcome variables. We also calculated the chi-square test, the Hosmer-Lemeshow test, and Cox and Snell R 2 statistics, but given the large sample size, overall likelihood ratio tests are not very useful. We did not include the Nagelkerke R 2 because it was simply a rescaling of Cox-Snell that divides it by the theoretical maximum, which is 1 − likelihood (integer only model). We included the c statistic, which was .81 suggesting a highly discriminating model. The c statistic and R 2 are similar in that both approach 1 for perfectly discriminating models; however, the c statistic does not depend on the frequency of the outcome (e.g., R 2 is smaller when the outcome is infrequent and larger when the outcome is more frequent; Ash & Shwartz, 1999) .
Of the total sample, 28% died over the course of the 2006 study year. In an effort to ascertain the potential influence of death, the analyses were rerun with the deaths excluded. Overall, there were similar findings for the analyses with and without individuals who died in terms of the influence of the primary predictor variable on ED utilization; thus, results are reported with deaths included. Table 1 presents the descriptive statistics for the random sample of NH residents with any ED visit and any ACS ED visit in 2006. Of the 132,753 NH residents in the study, 62% had at least one ED visit and approximately 24% (of the total sample) had at least one potentially preventable or ACS ED visit in 2006. Of the 15,244 residents with very mild CI (MDS-COGS 1), 67% were transferred to the ED, whereas only 47.6% of those with severe CI (MDS-COGS 10) had an ED visit. Approximately 26% of residents with very mild-mild CI (MDS-COGS 1-3) had an ACS ED visit, compared with 24% of those without CI or 14.7% of those with severe CI (MDS-COGS 10). Table 2 presents results of two multivariate logistic regression models. One predicts any ED visit and the other predicts any ACS ED visit. Race/ethnicity was the most significant positive predisposing predictor of ED utilization, with African Americans having 38% and 23% higher odds of any ED visit or ACS ED visit (respectively) than whites. The enabling variables, on the other hand, tended to have a protective effect against ED utilization. Those with HMO insurance had the lowest odds of any ED or ACS ED visit. Those who were dually eligible (e.g., Medicare and Medicaid) also had lower odds of any ED visit but 8% higher odds of an ACS ED visit. Residents who paid privately for their NH care had 56% lower odds of any ED visit, but private pay status did not have a significant effect on the odds of an ACS ED visit. In addition, as expected, those on hospice and those residing on a dementia SCU were less likely to have any ED or ACS ED visit.
Results
In both models, those with mild CI (MDS-COGS 1-2) had significantly increased odds of an ED visit in comparison to those with no CI. The odds for the outcome of any ED visit were significantly lower than for those with no CI and moderate to severe CI. The pattern was somewhat different relative to ACS ED visits. The CI subgroups defining mild and moderate CI severity (MDS-COGS 1-7) showed a continued pattern of increased ACS ED use for persons with CI compared with those without CI. At MDS-COGS scores of 8 or higher, however, the odds of ACS ED use were lower than those without CI. At these higher CI levels, the pattern is consistent with that observed with any ED use.
As expected, resident need factors had the greatest influence on ED utilization. Residents with diabetes, heart failure, emphysema/COPD, a history of fall in the past 30 days, feeding tube present, and taking psychotropic medications were more likely to have any ED or ACS ED visit than those without those conditions or treatments. Residents with depression were less likely to have any ED visit but more likely to have an ACS ED visit. Residents taking psychotropic medications had roughly 20% higher odds of any ED or ACS visit than those residents not taking psychotropic medications. Across all predictor variables, residents who suffered a fall within the last 30 days and those with a feeding tube present had the highest odds, over two times greater odds, of any ED visit than those without those conditions or treatments.
Discussion
This study found that 62% of this national random sample of NH residents had at least one ED visit and approximately 24% (of the total sample) had at least one potentially preventable or ACS ED visit in 2006. These MDS and Medicare claimsbased findings are congruent with several recent investigations using survey data that demonstrated a range of 24%-40% potentially preventable ED visits among NH residents (Caffrey, 2010; Gruneir et al., 2010) . All prior studies examining acute care utilization by NH residents using CI as a dichotomized predictor variable found that CI is generally associated with a lower risk of hospitalization (Fried & Mor, 1997) . This is the first study to demonstrate that ED utilization among NH residents varies by severity of CI.
Compared with residents without CI, we found that those with mild CI (MDS-COGS 1-2) had up to 15% higher odds of any ED visit or ACS ED visit. The higher ED use for mild CI (MDS-COGS 1-2) identified on the MDS may be because those individuals have not yet been formally recognized or identified by family or primary care providers. In the early stages of CI, patients may exhibit symptoms of apathy, depression, anxiety, and feelings of uneasiness, thereby creating an unstable clinical picture (Lyketsos et al., 2002) . A lack of awareness of this mild CI may lead to greater provider uncertainty when these individuals experience an unstable clinical situation, and thus, the health care provider may be more likely to transfer the resident to the ED.
Although the odds of any ED visit decreased as severity of CI increased, the risk of ACS ED visits varied with the level of CI. For example, we found that residents with MDS-COGS scores 1-7 were more likely than those without CI to have an ACS ED visit, and the odds of ED utilization decreased with more advanced dementia (MDS-COGS 9, 10). These study findings may reflect differential treatment patterns and family preferences regarding intensity of treatment at different levels of CI. In the early to more moderate stages of dementia, for example, patients, families, and providers may prefer to more aggressively treat infections or exacerbations of chronic disease, although families may prefer more comfort care as dementia progresses. The increased risk of ED utilization around MDS-COGS level 7 may represent a final attempt at treatment, and the drop in utilization after that stage may reflect a more palliative or comfort care approach used for more advanced dementia.
Medical directors and directors of nursing in one study rated patient preference as the most important factor influencing decisions to hospitalize (Buchanan et al., 2006) . Bottrell and colleagues (2001) , however, found that providers of cognitively impaired residents were unaware of patient preferences in 70% of cases. Individual NH residents, particularly those who are cognitively impaired, commonly do not exert much (if any) preference over their care decisions often due to impaired cognition, language, mood, and behavior. Rather it is the NH staff, primary care provider, and family (if available) who primarily dictate the decision to transfer to the ED, and they may be more uncertain regarding how to appropriately treat this vulnerable population. Thus, compared with a cognitively intact individual, a resident with CI may be sent to the ED rather than receive medical care in the NH. This is the first study to suggest that ED utilization by NH residents may be driven by differential treatment patterns regarding intensity of treatment based on different levels of CI and the first to find an association between mild CI and increased ED utilization. Because Alzheimer's disease cannot be currently prevented or cured, early recognition of mild CI has become a major focus of epidemiologic, clinical, neuroimaging, biomarker, neuropathological, disease mechanism, and clinical trials research (Petersen et al., 2009) . Further investigation into the specific factors that identify those with mild CI is warranted in order to promote early identification, patient/family/staff education, and advanced care planning that may reduce ACS ED visits.
Controlling for CI and other factors in this study, African Americans had 38% higher odds of any ED visit and a 23% higher odds of an ACS ED visit compared with whites. These results are consistent with previous studies suggesting that this population may have a preference for more aggressive care, particularly in advanced dementia and at the end of life (Mitchell, Teno, Intrator, Feng, & Mor, 2007; Mor, Papandonatos, & Miller, 2005) . Some studies suggest, however, that such racial disparities may be attributable to the fact that many African Americans live in facilities with higher concentrations of Blacks and lower quality of care resulting in higher odds of hospitalization (Gruneir et al., 2008) . Future studies should examine whether these contextual factors influence ED use.
Among enabling variables, HMO insurance had the greatest negative effect on the odds of any ED or ACS ED visit. This finding is consistent with previous studies showing that HMO NH residents have greater primary care (more often using nurse practitioners) and lower acute care utilization (Reuben et al., 1999) . Some HMOs have a more stringent authorization process for ED transfers and place cost-containment pressures on NHs to provide ongoing postacute care and reduce ED and hospital use (Intrator et al., 2005) .
This study specifically found that residents residing on dementia SCUs had lower odds of any ED or ACS ED visit. Although one study showed that use of SCUs reduced hospitalization (Gruneir et al., 2007) , this was the first study to document the effect of such SCUs on the risk of ED utilization. Although dementia SCUs vary widely, they may have an approach to care that supports palliative care and improves the management of medical conditions that could reduce the need to transfer residents with CI (Gruneir et al., 2007) . As expected and consistent with the Andersen Behavioral Model, need factors had the greatest influence on ED utilization. In particular, residents who sustained a fall within the last 30 days or had a feeding tube present had the highest odds of any ED visit. The finding about falls was consistent with those by Caffrey (2010) that showed that falls were the most common condition accounting for potentially preventable ED visits by NH residents. A growing body of evidence also suggests that the use of feeding tubes, particularly in advanced dementia, is associated with substantial risks and complications such as pneumonia and death (Finucane, Christmas, & Travis, 1999; Teno et al., 2010) .
It is apparent that many ED visits are potentially preventable in the NH setting. The lack of on-site availability of primary care providers, timely laboratory tests, and intravenous fluids, as well as problems in assessing acute changes may be primary causes of potentially avoidable hospitalizations (and ED visits; Ouslander et al., 2010) . The capability of NH staff to routinely perform uncomplicated procedures (e.g., feeding tube or indwelling catheter insertions) and having a primary care provider visit could also help prevent inappropriate ED visits (Finn et al., 2006) . NHs with increased RN staffing levels and on-site nurse practitioners can also reduce ED use and hospitalization rates, as well as improve quality of care, especially for those CI Intrator et al., 2004; Konetzka, Spector, & Limcangco, 2008) .
There is growing interest in using measures of ACS hospitalizations to monitor health care quality among NH residents Carter et al., 2006; Intrator et al., 2004) , but these findings suggest that researchers should also focus on reducing ACS ED use. The prevention of ACS ED use may be amenable to change through policy and clinical interventions with a direct cost savings and reduced morbidity and mortality. Congruent with recent research, this study's findings underscore the importance of using both ED use and hospitalization rates, adjusted for case mix, as NH quality indicators (Caffrey, 2010; Parsons & Boling, 2007) .
There are several limitations of this study worth noting. First, Medicare claims for HMO patients may be underreported and therefore study results are not generalizable to the HMO NH population. Second, although NH residents who died were included in the study sample, presumably this population is sicker and may not have the opportunity to be sent to the ED before dying. Although we did conduct a sensitivity analysis to ascertain the potential influence of death, future studies should give greater attention to incorporating death into the models. The study also did not control for organizational, market, and policy factors that are commonly associated with hospitalization of NH residents in general and CI residents in particular (Grabowski et al., 2008; Gruneir et al., 2007; .
